KATP channels mediate adenosine-induced hyperemia in retina.
The authors and others have shown previously that the purine nucleoside adenosine is a potent vasodilator in the retinal microcirculation, mediating increases in retinal blood flow (RBF) in response to several autoregulatory stimuli. The current experiments were undertaken to elucidate the involvement of adenosine triphosphate (ATP)-sensitive potassium (KATP) channels and the adenylate cyclase--cyclic adenosine monophosphate (cAMP) second-messenger system in the transduction of adenosine's hyperemic response. Retinal fluorescein angiograms were videorecorded in isoflurane-anesthetized newborn pigs, and changes in arteriovenous transit times and retinal arteriolar and venular diameters were used to estimate stimulus-induced changes in RBF. Intravitreal perivascular microsuffusion of 5 nmol and 50 nmol adenosine caused dose-dependent increases in RBF of 79% +/- 4% (P < 0.05; n = 5) and 323% +/- 61% (P < 0.05; n = 5), respectively. The KATP channel antagonist glibenclamide (0.5 nmol and 5 nmol) caused a significant, dose-dependent attenuation of the hyperemic response to 5 nmol adenosine. The specificity of glibenclamide for blocking KATP channels was demonstrated by its ability to block by 94% +/- 6% (P < 0.05; n = 5) the increase in RBF (94% +/- 7%; P < 0.05) elicited by the intravitreal microsuffusion of the KATP channel agonist cromakalim (5 nmol), whereas it had no effect on the 103% +/- 12% increase in RBF (P < 0.05; n = 5) induced by the nitric oxide donor sodium nitroprusside (15 nmol). Adenosine-induced hyperemia was not potentiated by forskolin (1.7 nmol; n = 4), an adenylate cyclase activator, and was not attenuated by dideoxyadenosine (5 nmol; n = 4), an adenylate cyclase inhibitor. In addition, no significant increases in RBF could be elicited by 2.5 to 25 nmol 8-bromo-cAMP (n = 4), a membrane-permeable cAMP analog. These results in the piglet indicate that adenosine increases blood flow in the retina by activating KATP channels, not by increasing in cyclic AMP secondary to adenylate cyclase activation. They also underscore the potential importance of KATP channels in the transduction of retinal vasodilatative responses to other agonists.